Introduction: According to The Egyptian Central Agency for Public Mobilization and Statistics (CAPMAS), 72% of road traffic accidents occur due to aberrant driving behavior. Substance abuse particularly cannabis is commonly used among Egyptian commercial drivers and seriously affects safe driving. Aim of work: To assess the magnitude of substance abuse among a sample of professional minibus drivers, Zagazig city, Sharqia Governorate, Egypt, to investigate their driving behavior and to determine the predicting factors for the risky driving behavior as a major cause of road accidents. Materials and Methods: A cross sectional study was conducted in Al Ahrar main public station, Zagazig city, Sharqia Governorate, Egypt on a sample of 130 commercial drivers. A structured questionnaire was introduced to all participants and included data on socio occupational status and the driving behavior questionnaire (DBQ) which is composed of 26 items. Substance abuse was screened through rapid assessment urine test. Results: Among the participants, 57.7% tested positive for substance abuse and the most common abused substance was cannabis which represented 80% of the positive participants. The DBQ scores were higher among substance abused drivers with statistical significant difference particularly in most of violations and error items. The predictors for aberrant driving behavior were low income, excessive speeding, previous involvement in road traffic crash and substance abuse. Conclusion: Illicit drugs are commonly used by Egyptian professional drivers and seriously affect safe driving.
Egypt is one of the top countries that reported for high frequency of road deaths (WHO, 2013(. It is reported by The Egyptian Central Agency for Public Mobilization and Statistics that individual behavior is responsible for 60% of road accidents including excessive speed, drivers' poor concentration, wrong passing and the loose of control (Ali et al., 2014) . It was reported that Arab countries including Egypt have a substantial higher road accident fatality rate than USA and European countries ( Bener et al., 2008) .
Driving under the effect of illicit drugs like cannabis, opioid, cocaine, and hallucinogens represents major threat to public safety (Lipari et al., 2016) ; as it predisposes to health hazards , not only to the driver but also to the passengers and others on the road (Alvarez et al., 2015) . Substance use can affect seriously drivers' brain functions essential for safe driving like perception, attention, balance and coordination leading to severe Regular traffic police campaigns for screening of substance abuse among commercial drivers and applying of road safety awareness program can lower the prevalence and burden of road traffic accidents in Egypt. Keywords: Substance abuse, Driving behavior, Professional drivers, Risk factors and Safety programs.
car crashes and horrible accidents (Berning et al., 2015) . There are many abused drugs, even if ingested in small quantities affect safe driving, increase the risk of accidents even if there is no sign of impairment in driver's abilities (Lillsunde et al., 2012) .
Studies
of World Health Organization from low and middle income countries reported that a considerable percentage of professional drivers abuse drugs and stimulants to keep awake and reduce tiredness during their long working hours (Yunusa et al., 2017) . In Egypt, many drivers are regular users of marijuana and tramadol assuming that they reduce fatigue and sleepiness during work (Abdel Mageid, 2017).
Giving insight on substance abuse and driving behavior among professional drivers could help in setting the pillars for development of preventive health education programs for safe driving to reduce the frequency and severity of road traffic accidents and its economic and psychological burden on the community. Up to authors knowledge there are limited number of researches studied the association between substance abuse and driving behavior in Egypt.
Aim of work
The aim of the current study was to assess the magnitude of substance abuse among a sample of professional minibus drivers, Zagazig city, Sharqia Governorate, Egypt, to investigate their driving behavior and to determine the predicting factors for the risky driving behavior as a major cause of road accidents.
Materials and Methods
Study design: It is a cross-sectional study.
Place and duration of the study:
The study was conducted at "Al Ahrar station" which is the main public station at Zagazig city from June 1st to December 30th 2017 at Zagazig city, Sharqia Governorate.
Study sample:
The total number of minibus drivers at Al Ahrar station was 252. A sample of 153 drivers was calculated using Epi info program at confidence interval 95% power of test 80%. The substance abuse' prevalence among Egyptian drivers was 53.3%. The participant drivers were selected randomly after application of the following exclusion criteria: history of neurological disease that may affect driving performance (e.g. epilepsy) and history of taking any medications that might result in false positive results of screening urine test of substance abuse like tegretol (carbamazepine) gives false positive results for Benzodiazepines. After application of the exclusion criteria only 130 drivers accepted to contribute in the current study. Participants were interviewed through a 30 minutes semi structured interview. The questionnaire was introduced to them, and then they gave a urine specimen for the screening test after assuring their data confidentiality.
Study methods:

A-Pre designed questionnaire
A predesigned questionnaire consisted of three main parts, was constructed based on relevant studies:
Part One contained sociodemographic data like age, gender, marital status, level of education.
Part two included occupational data like years of driving practice, daily driving hours, annual kilometers as measured by the distance car' meter, use of seat belt, exceeding speed limits according to each road limits of speed and previous involvement in road accidents or injuries.
Part three concerned with drivers' behavior. The Manchester Driver Behavior Questionnaire (DBQ) was originated by Reason et al., 1990 . DBQ is one of the most commonly used tools in traffic Psychology for determining self-reported driving style and exploring the relationship between driving behavior and accident involvement. Driving behaviors differ between different cultures and countries due to the potential interpersonal variations in their traffic environment.
An adjusted version of the DBQ was developed by Bener et al., 2008 to match the Arab culture and was tested for validity and sensitivity in Arab Golf region to measure the aberrant drivers' behavior. The modified version used by Bener et al., 2008 in the Arab Gulf area was adapted in the current study and it was composed of 26 items violations (10 items, e.g "Overtake a slow driver on the right lane"), lapses (8 items, e.g "Get into the wrong lane when approaching a roundabout or a junction") and errors (8 items, e.g "Attempt to overtake someone turning"). The items were scored on a six-point Likert-type response scale (0 = never, 1 = hardly ever, 2 = occasionally, 3 = quite often, 4 = frequently, and 5 = nearly all the time).
Pilot study
An Arabic translation was conducted on the questionnaire by a bilingual investigator. Then it retranslated to English by a bilingual expert. The necessary modifications have been done to ensure clarity of all questions and ease of understanding. The questionnaire has been tested on 10 drivers. The reliability coefficient test (Cronbach's alpha) was high for all questions. The results of the pilot study were consistent with the study results therefore; it was included in the main survey.
B-Laboratory investigations (Drug testing) -Urine samples collection procedure
During the interviews, urine specimens were collected from each participant without prior announcement in order to avoid adulteration or replacement of drug free samples (Wu, 2001 ). The urine sample was taken in a place without a sink, water source or any possible contaminants (Tai et al., 2005) . Drivers were inquired to bring their urine samples in sterilized containers which were clearly labeled, properly wrapped, and then transported to the laboratory at Zagazig University Hospitals for drug testing.
-Technique for drugs testing
In the laboratory unit, adulterant testing was done to assess for urine samples integrity (specific gravity and creatinine). Urine specimens were screened for Cannabis (THC), Morphine (MOP), Tramadol (TRA) and Benzodiazepines (BZO) using one step multi-drugs test. The one step multi-drugs test sheet (urine), is an immunoassay test used for qualitative measuring of drugs or their metabolites. It is a quick screening test of urine based on the standard of competitive binding and was obtained from Abon Biopharm Hangzhou Co., Ltd. throughout testing the urine sample moves upward by capillary action. If the concentration of the drug is below its cut-off concentration in the urine specimen it will not saturate the binding sites of its specific antibody. Reaction will occur between the antibody and the drugprotein conjugate then a noticeable colored line will be verified in the test line region of the specific drug strip. Saturation of all the antibody binding sites occurs if the drug presents above the cut-off concentration. Consequently, the colored line will not form in the test line region. A drug-positive urine specimen will not produce a colored line in the specific test line region of the strip because of drug competition, while a drug-negative urine specimen will produce a line in the test line region because of the absence of drug competition. A colored line will always appear at the control line region to serve as a procedural control. This ensure that the proper volume of specimen has been added and membrane wicking has occurred (Hawks and Chiang, 1986) .
Consent
An Informed consent was obtained from every single participant after clarifying the aim of the study and assuring their data privacy.
Ethical approval
Approval to conduct the research was obtained from Zagazig University' Institutional Review Board and the reference number is ZU-IRB#:4159.
Data management
The SPSS program (Statistical Table 2 showed that less than half of the drivers (43.1%) had < 5 years driving experience while 39.2% drive for more than 10 years. Majority of the drivers (78.5%) work 8 hours and more daily with mean distance of 20908.3±314.4 Km annually. The largest percentage of the studied drivers (80.0%) don't use seatbelt and exceed speed during driving and 60% of them reported previous involving in a road traffic crash/ accident while 33.3% of them reported that they were the cause for occurrence of the traffic crash with resulting road injury. Among the participants, 60 subjects (46.2%) tested positive for cannabis, 11subjects (8.5%) for tramadol and only 4 subjects (3.0%) for both cannabis and tramadol. Table 3 compared the violations, errors and lapses of Drivers Behavior Questionnaire (DBQ) by substance abuse. The reported data showed higher mean scores of violations among positive than negative substance abused in all items and only with statistical significant difference in certain items like crossing red light (V2), disrespect to speed limit on a motorway (V4), having an aversion indicating hostility (V5), getting angry by another driver's behavior (V8) and sounding horn to show annoyance to another driver (V9) (P< 0.05). For errors, the highly statistical significant difference (p<0.01) was found for the following items; attempt to overtake someone turning (E1), miss 'Give Way' signs (E2), fail to notice that pedestrians are crossing (E3), under estimate the speed of an oncoming vehicle (E7) and apply sudden brakes on a slippery road (E8).
As regard lapses, there was no significant difference found between positive and negative substance abused drivers except for only three items; get into the wrong lane when approaching a roundabout or a junction (L1), Misread the signs and exit from the roundabout on the wrong road (L2), and attempt to drive away from the traffic lights (L5). Table 4 illustrated the factors predicting risky driving behavior among the studied minibus drivers. Concerning background variables, only satisfied income showed significant negative correlations with errors. As regard work determinants, excessive speeding showed significant association with all of the violations, lapses and errors.
Previous involving in a road traffic crash was highly significantly associated with both violations and errors. Regarding the substance abuse, it was significantly associated with violations and errors behavior among the studied drivers. (Table 1) . These findings were similar to sample characteristics of Aglan and Adawi, 2016; Badawy, et al., 2016 and Hamdi et al., 2016 . This could be clarified through the fact that driving as a job in Egypt does not require a high education level so most of commercial drivers have middle or low education.
Discussion
Although 56.9% of the participants have more than 5 years of experience in professional driving (Table 2) , most of them do not drive safely due to their behavior of not using a seat belt (80.8%), excessive speed (80%), and previous involving in road traffic crash (60%). This may be explained by the fact that the young drivers have more of a risk taking behavior and most of the participants in the current study are young. In addition, Egypt is considered a lower-middle income country according to the World Bank, 2017 and Shinar (1998) which reported that, drivers in the middle income level countries were more subject to interpersonal struggles because of disrespect for rules, issues with enforcement and less developed infrastructure. All of these factors can lead to higher risk of road traffic crash.
Cannabis was reported to be the most commonly abused drug in Egypt because of its relatively cheap price and the belief that it increases the sexual power and gives feeling of happiness. Also, many of cannabis abusers consider it a natural plant so it is not forbidden by the religion (Abdel Mageid, 2017).
The results of the urine screening test in the present study revealed that 57.7% of the studied drivers are drug abusers. Most of them 80% are cannabis abusers, 14.7% are tramadol abusers while 5.3% abuse both cannabis and tramadol (Figure 1) . These results are in consistent with the results of previous literatures in Egypt where El Gohary et al., 2015 found that out of positive cases of drug abuse among injured drivers in motor vehicle accidents, cannabis represents 70.9% followed by tramadol 38.7%. Also, Aglan and Adawi 2016 studied incidence of drug abuse among cab drivers reported that among drug abuser drivers the most common abused substance was cannabis (THC) (90.6%), then tramadol 59.4%.
The Manchester Driver Behavior Questionnaire (DBQ) is composed of three main components; violations, errors and lapses. Violations and errors can cause death as they are possibly dangerous. Specifically, violations was stated to be linked with speeding and parking offences, loss of control and passive way priority' accidents (Mesken et al., 2002) .
The results of the present study showed higher statistical significant difference between participants who were tested positive for substance abuse than those with negative results especially for most of the violations then errors items and also for some lapses items. Moreover, the substance abuse was a significant determinant for both violations and errors among the studied participants through the multiple regression analysis (Table  3&4) . These results are in accordance with previous literatures reported that driving under the use of illicit drugs makes it highly dangerous and risky for both the driver and the passengers who share the road. As illicit drugs are known to affect the psychomotor skills and therefore affects the driving performance and the cognitive functions of the brain, like attention, perception, coordination, attentiveness, response time and judgment, so they surge the risk of being involved in a motor vehicle crash (Alvarez et On exploring the other determinants of the risky driving behavior among the studied participants through multiple regression models, from the back ground variables only income was inversely correlated with errors (Table  4 ). Previous literatures stated that low socioeconomic status is associated with higher risk of road traffic injury (Jafarpour and Rahimi-Movaghar 2014). Also, drivers with low income usually in need to earn more money so they are in hurry to make more trips in short time and in consequence commit errors.
From the driving background variables excessive speeding was a significant predicting factor for the three items of risky driving behavior (violations, errors and lapses) and previous involvement in road traffic crash was a significant predictor for both violations and errors (Table 4) . These results were in consistent with that of Shams and Rahimi-Movaghar, 2009 who stated that some driving behavior patterns like speeding is considered risky driving behavior and could place drivers at risk for morbidity and mortality. Also, Ansari et al., 2000 reported that most of road traffic crashes are linked to drivers' errors and 50% are associated with excessive speeding and safety rules violation.
Conclusion
Driving is a complex behavior and the effect of illicit drugs makes it more complicated that can easily leads to aberrant driving behavior and on consequence to high prevalence of road accidents. There is a crucial need for activation of sudden road checks of substance abuse among professional drivers by regular traffic police campaigns. In addition, application of road safety awareness program directing towards improving driving behavior so can reduce the prevalence of road traffic accidents and decrease its economic and psychological burden on both community and government.
